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(54) NEW CREATINE AMIDINOHYDROLASE 

(57)Abstract 

PROBLEM TO BE SOLVED: To obtain the subject new 
enzyme, comprising a creatine amidinohydrolase capable 
of decomposing creatine into sarcosine and urea in the 
presence of water, available in a large amount in high 
purity according to a genetic engineering technique and 
useful for determination, etc., of creatine and creatinine. 
SOLUTION: This creatine amidinohydrolase has actions 
on creatine in the presence of water and production of 
sarcosine and urea, about 7.0-8.5 optimum pH, is stable 
at about <40° C (by treatment at pH7.5 for 30m in) and 
has the pH stability of about 5.0-9.0 (by treatment at 
25° C for 1 6hr), about 46mM value of Km for the 
creatine and a molecular weight of about 50,000 
[measured by a sodium dodecyl sulfate-polyacrylamide 
gel electrophoresis (SDS-PAGE)], 47,146 (a calculated 
value from the amino acid composition) and about 78,000 
(measured by a gel filtration) and further about 4.3 
isoelectric point and is represented by the formula. The 
creatine amidinohydrolase is used for the determination, 
etc., of the creatine and creatinine. The enzyme is obtained by expressing a 
chromosomal DNA of Arthrobacter sp. TE1826. 
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Claim 1 (page 2, left column, lines 2-15) 

Claim 1. A novel creatine amidinohydrolase having the following 
physicochemical properties: 

Action: acting on creatine in the presence of water to produce sarcosine 
and urea 

Optimal temperature: about 40°C 
Optimal pH: about 7.0-8.5 

Heat stability: about 40°C or below (treated at pH 7.5 for 30 min) 
pH stability: about 5.0-9.0 (treated at 25°C for 16 hr) 
Km value for creatine: about 46 mM 
Molecular weight: about 50,000 (SDS-PAGE) 

47,146 (calculated from amino acid composition) 

about 78,000 (gel filtration) 
Isoelectric point: about 4.3 

page 3, left column, lines 2-12 
[0005] 

[means of solving the problem] The present inventors have investigated 
variously in an attempt to solve the above object, and selected 
Arthrobacter sp . TE1826 (FERM P-10637) as a creatine 
amidinohydrolase-producing bacterial strain, and isolated a novel 
creatine amidinohydrolase from said bacterial strain. Additionally, 
the present inventors have isolated a recombinant creatine 
amidinohydrolase expressed from a gene encoding a creatine 
amidinohydorlase by successively separating said gene from chromosomal 
DNA extructed from said bacterial strain. 

page 3, left column, lines 17-30 

[0006] Accordingly, the present invention relates to a novel creatine 
amidinohydrolase having the following physicochemical properties: 
Action: acting on creatine in the presence of water to produce sarcosine 
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and urea 

Optimal temperature: about 4 0°C 
Optimal pH: about 7.0-8.5 

Heat stability: about 40°C or below (treated at pH 7.5 for 30 min) 
pH stability: about 5.0-9.0 (treated at 25°C for 16 hr) 
Km value for creatine: about 46 mM 
Molecular weight: about 50,000 (SDS-PAGE) 

47,146 (calculated from amino acid composition) 

about 78,000 (gel filtration) 
Isoelectric point: about 4.3 

page 5, right column, lines 25-38 

[0030] The creatine amidinohydrolase of the present invention has the 
following physicochemical properties: 

Action: acting on creatine in the presence of water to produce sarcosine 
and urea 

Optimal temperature: about 40°C 
Optimal pH: about 7.0-8.5 

Heat stability: about 40°C or below (treated at pH 7.5 for 30 min) 
pH stability: about 5.0-9.0 (treated at 25°C for 16 hr) 
Km value for creatine: about 46 mM 
Molecular weight: about 50,000 (SDS-PAGE) 

47,146 (calculated from amino acid composition) 

about 78,000 (gel filtration) 
Isoelectric point: about 4.3 
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(57) [gift] (teiEW) 

[JWfc^fiM SJMHBH&4 0-C. SlpHi&7. 0- 
8. 5. &Jc5£14to4 0°CfcrF. pH«tM5. 0~ 




»H « rn r<) v> n «. 

i i i i f i 



(2) 



: ?Jc©?¥StTK: * 1/7 * rxcfBH or> if* n > > 

SSSK:i&4 0*C 
UpH : i&7. 0~8. 5 

iSStt:tH4 0'Cfe(T(pH7. 5. 30#ra#9I) 
pH3f5Ett:$5)5. 0-9. 0 (25"C. 1 6B$M*a 
S) 

* U7?>tC*fr-£Km<@ : #)4 6 mM 
#-?S: 1*15 0. 000 (SDS-PAGE) 
4 7, 146 (75 ^gSfiRS^6^ii>/citmfii) 
#)7 8. 0 00 

mm*-. mA. 3 
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[1**312] J«TCD (a) X« (b) ©*>-n*ffc . 
*5i'l/7?'>75i>/'tFti7-fe'. 

( a > geyij^©@a?ij»^ 1 ccta®$nsr a -/BtKW* 

6 tt Ml. 

( b ) 7 3 >Bjgft| ( a ) CCfcOT, 1 t> L/ < KtfGR© 20 

7 5 S&fe L < ttttHDSftfcT 5 yBBBM 

*>6&9. fro, b7f>7?y^t Fn-5--t2*S14 

[1«-#I3 ] £ft|-ft©°£~flj»# 1 'CiBtRS *i£ 7 5 > 
^iE^J^WTSIf #3J? 1 IBiS© fl/7?>7 5y^tF 
a -7— -fe\ 

[1S*JB4] JfctT© (a) XK (b) ©**w<**r 

*5d'i/7f>73i>/t Ka7-^43 - F-rsiae 
^. 

( a ) Emiaossnj** i tcmssts n S7 5 waro** 30 

( b ) 7 5 y^lB?lJ ( a ) {CfcOT, l&L<»gfcfl© 

*>6&9. fro, i7U7*->7S^t FP7-*?r§14 

[M*g 5 ] IB?IM©I2?1J## 1 KtmS *i* 7 3 > 

Fa^—BSa-FTSjte?-. 
[W*«6 ] JWT© ( c ) . ( d ) *fctt < e ) ©D 
N A U7**>7 t Ka 7 -e4a- F 40 

NA 

( d ) ±32 ( c ) ©ISSiByiJlCfc^-C . 1 L < (2tffiK 
©i6S*ittJjn, ^Sfcligl&Sft-rfcO. fro, *u 
7 * > 7 3 S/ y t F a 7 - -te'rgft * W 1" £ 7 3 J Bftg^U 
*3-FL-C(,>iDNA 

(e) JJE (c) ©tt«2JiJ*6«c*DNA4^ F «; > 
>7S^^t FP'5--b*rg&^T'5^>>'<^W%33- 50 
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F-rS«Mf*3tE©DNA 

[fi*JI7] it#JI4, 5*fctt6B<K©*U7**:/ 
T5S»t Fa5— ^«:3-F-r-SSe^«:^WT?.iffi 
ft*."** 

[gs*jff9] m^s £«©&)%&#««& u * 

>7 3 5? y t F P ^ — tf *fiBtf- £ C t Zft®. i. T Z> * 
U7^>7 5y>t Fa^-if©!^^,, 
[fS^cJIlO] 7-Xa/<*#- • x*t-(Arthrob 
acter sp.)TE 1 8 2 6 (FERM P- 1 06 37) 

ti\ R^U7^>7 5y/t FD7- fer*SBXr^C4 
*ftWL±T&>7l<T7-l'T Zisst F07- b?©SBi 
tt. 

[ftH©ftMttlMB] 

[0 00 1 ] 

U7^^>©^HCffll^C£Or#5J'l/7?>75 

y/tFD5- -bfffitt^Wf s »HA%nf3K. a e. cwc« 

SSS^©tS3giS(cMrs„ 
[0002] 

Cfie*©t»B3 8e**i5. i7U7^>73^^t K0 7 
— (EC 3.5.3.3) «. BgJ^Wic^SL. B£L*©l£»r 
©Jg«<fc & oTt>£{*?E£i}-©* U75 t >fccfcCJ f * 1x7 f=- 
->©«!£»»*£ Or. fb©i»R. «ita*U7*- 
>75 Ft FP7- 12*. tf^3'»^-+i/^— fe'tsJ:!/ 

Si/ytF07-fe'B, 7K©??SETtcd/U7 5 1 >tcfPffl 

[0 00 3 ] C©J;5&^U73"->7Si/-'t Fa-5- 
•12*1*, ix a— F-Z-f-xm (Journalof Biochernistry, Vo 
1.79, 1381-1383 (1976) ) &&l,>l*'*?-Jl>xm 
H361-17465) moM&ifi&gt? ZCt. 6 tVC t . 

Afg, y^A®. ■?4t>u^~ J *>xm (it 

gses 5i-ii884^^) . 7^*';n^i. *<.-^>)o 

AM (^PBBg47-43281#^?B) ai*©*fflM*^e>nTL» 
[0 004] 

{L^0 { JttH©- , i*M3nfcir^«ci'U7^>7 3^yt F 



[0 0 0 5 3 

/bF07-^4iIiLt, T-XPA;}'*- • x* 
f - (Arthrobacter sp.)T E 1 8 2 6 ( F E RM P - 
1 0 6 3 7) £iSO\ MM!M*>6fftl&» UT^>T 5 
i^yfc F0 5- fef*^(HlL s 5 etc, SSM^OftimL 

fc^6ftDNA*>e.i'ur?>r5y/'b fp?— tf£ 
<fc >> tmmm*mmmw* < . -&*mz a 



c o o o 6 ] xmtttT&mit^m&wzm 
ir^mti^vr^r s^t fp?— (z-c<&£„ 

MSIiSK : i&4 0 'C 
SipH : mi . 0~8. 5 

«Sfjett:»4 0'CeiT (PH7. 5, 3 0^H|j81) 

pH£5£tx:ift5. 0~9. 0 (2 5'C. 1 Q&fWMBt 

my 

* Uy*> &C*fT -2. Kml : ifo4 6mM 
^fl:«5 0, 0 00 (SDS-PAGE) 
4 7, 1 46 (7 3 y|MlU&fe6*feftJtt|£tt) 
#J7 8. 0 0 0 (yJl/jSai) 

: ifo4^3 



[0 0 0 7 3 *9tmWHT<D ( a > Xtt ( b ) © 

£>-pC£ffrS>3:?U7^>7 5y>'t FP?— tf"C* 

( a ) e^scderhhi i tamztiZT 3 ^m?u*> 

( b ) 7 5 -^lEjaj ( a ) 1 i b< «Jg|fc©7 

6ft*), i/>T9 L >r3i5^fc F07- tffgg* 

[0 00 8] *ftgi!U:. JWT© ( a ) Xtt ( b ) ©ft* 

( a ) ffi?iJ«<Die?iJS-^ 1 SCfBig3ft£7 3 -/KiSfB* 

(b) 75 smwm (a) KfcOT, 1 «> 0 < ttffift© 

r s ^at****. l < uimz titer s ymmn 

[0 00 9 J *fc. ^l&WttTF© (c) . <d) *fc 
» (e) ©DNAJ&>&&-5£'U77 t >7Si?>'fc FP? 
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-^n- F-i-*»fcy-T*«. 

( c ) E9M©I9U**2 (CEttSti&ttSE&lfr&tt 

5DNA 

( d > ±8B ( c ) ©&»ie?)jK:*sl>-C. 1 b L < ttttlfc 

7^>7 3 t FP 7— lfi§tt«rr*T 3 ^HEBI 
£3- F OTtf>5DNA 

(e) ±IB (c) ©ttJffift|*>6ttSDNA&:* r »J > 

10 >7 3i^fc FP5— tfffitt*WT**W«3»Sl*3- 
F"i"*lB***©DNA 

[0010] *|SMB±K^ur^>T5y>fc FO? 

— «*=i- FT^iBe^^w-r^i^A^^^-T* 
a. 

[0 0 1 1 J 3MOTWLhE«i*;L^*--tMS£lB 
HI* JftMBft L fcjBMEttttV & £ . 

[0 0 1 2 3 3 6K. #%BJJtt±iajfcSiE&<**ig* 
L/. *l/7f>75yyfc Fp?~ fe*££j$3-fc!\ W.V 
1/7 9">7 5 S t F P 5 — fcSKXT* £1 £ «49ft& 
20 tS^l/r^TS'^t: Fo5- fcf©i!?3tffiT?&£„ 

[00133 &m>m*T-wwz- • x*e 

— CArthrobacter sp.)TE 1 8 2 6 (FERM P- 1 

0 8 37)&g*U fU7*>7 5J?-/tFn7-« 
*£j&3-&. Sli'l/7f>75y>'t FB7- fe'SrJSHX 
TSC<t5:^Fg!tt-rSi?UT^>r5^>'fc: FP?— b* 

©wkst**. 

[00143 

[*MB©Xtfctttt] *»BOf U7^>7 3 fc FP 

7— i»ur^>r3ixy t fp ?—&*££»£ 

30 Mia7-^0;^^- • XXf- CArthrobacter 
sp.)TE 1 82 6 (FERM P- 1 063 7) 
*M§£„ 0A>L«C«(ei. ?U7^7SyytFB7 
— F-r«»ef-%4M»L. cnj:<3^13n-5 
* U T ^ > 7 3 5? -/ 1 F P - * * #it S C i {C J; 

3 ^^iB?'j^f. «ca * ?M*td,z ( b ) r3 smnz 

m (a) tcfec^r. 1 4> L < «ffii&©r s yt*!^, 

40 g^tb< «#fti3nfc7 3yffi?ge^ij*^^«9. #>o, 
rs^M©^*. ami. ffln©gS(coi»t 

[0 0 1 5 3 3)c^(D>7 U7^>7 3i^ /t FB7- fc? 
£n-F-r&il£^tt. fllittfr-XPAir*- • xx 
f- CArthrobacter sp.)TE 1 8 2 6 (FERM P- 

1 0 6 3 7) *J5»abTfeS< . SJWt^WK^RR-r 
50 SCifeTS-S. «?^x->»JT{'^a>jS 
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(PCR)©jpJffl(CJ:«3. 9 U7^>7 5 S^fc F"P ^— 1> 
iB(n^#tf D N A»iJi-=&»* C <h ul&VhZ. 
[0016] ±IBjSe^i Wltf. < a ) gSRI 

^'fS4a-Kt4DNA, (b) 7S-/®|a?iJ 

( a ) KUbI^T . 1 4>L/< ttffc<I©7 5 ^^J&^ife. g 

=&3-Ht4DNAi&5&4. DNAOWfe. SSI. ttfln 

onmco^xu. sm^rjm^mt^^^cttji 10 

t 0 0 1 7 ] £ fctt. ( c ) BB?iJ«(Dga3'iJ## 2 CCf B$ 
3ft&ttaSS*lft>6 DNA, ( d ) ( c ) ©&»Ig?ljK: 

feut 1 & l < ttKffl©%s«sttfti. ^2*fc«g&3 

nTfcO. *>^l/7?>7 5^t K07- fcfrStE^ 
Wf£7 5 ^IffiFiJSra- FUT<,>5DNA*/c« 
(e> (c) CD«SiB?>J^6*-5DNAt^ F 'J^s 
> h^c^Tr^-f ^';^^XL/> *U7^>7 20 

Si^fc HP7- £r§14&WT££:w'v'*«£3---F-r 
SlfflBE&5fc©DNA#&-5„ CCf, ^h'J>yi>h 
^fri«x2SSC OOOmM NaCl, 30m 

Cooi8] ^^©jtki^tfs^&t ltw. m 

fcf. T-^PM'i'*- • i^f-CArthrobacter sp.)T 
E 1 826 (FERM P- 1 063 7) ©^feftDN 

mmtr S . C 5 l/T f# fctlfcjffl&A'* * * - ttffi^njfil 

>7 5y^tFd7-f%3- FTsae^ssw-r-s 

[0019] fi£f «^t*S7-xa/^$ - • i 40 
*fc*-(Arthrobacter S p.)TE 1 8 2 6 (FERM P 
- 1 0 6 3 7) O^S#DNA«, JlttffJiCtt. «T© 
<fc5KfcPR3ftS„ Tftfc^ «Jf»£*J*WLtt\ 1 

5 ^ y t f p 9 — em&^o^mtmMzsawt? 4ct 
«H«Efrtt4LTtt, i/'/*-a* 

■J A ( sds ) 9CDMfR£ttAf fifffl 3 ti . 3 6 tcSlig 50 
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[0020] c©<t5K:Lr?#p>nfc?ifaiKi*>p,DNA 
[o 02 i ] ^^f-tt/tu, s^ssffi^rtTe#w 

Ttt. Wittf. xi/* y fc 7 • 3 y — (Escherichia co 
li) Srlgi^^i-T Lambda-qtlO . Lamb 

*Hiai «C#fl*flWflr*&. ifc^7^5 FiLTtt, 

y tr • ay — (Escherichia coin) 
i«**ira«^Ktt. PBR322. P UC19, 
pBluescript > p LED -Ml (Journal of Fermentati 
on and Bioenzi nee ring, Vol.76, 265-269 (1993))% 6* 
#WT?#&„ C©«fc ±J4t/fci>l/T 
?>7SiJ/t FB5- tf*ts?«WC*S»**D 
N A©WKic<sSffl OfcWRIfitfC«»f * * * -»t>t- 
i&?*l/&mk£ttDNA©tinK 

lr». t»^*DNA»riti'<3'f-DNAKJti**S^5 

13-s^ffitt. &tticDDNAy^--if*ffli^^i-c*n 
ttj% < . d n Am ftv&mxm 

K>fr©iW3H*i©r---y>yfl5». asaDNA'j 

fe'Offiffltc J: 0 tt^ttD N ABHtt'<i' 4r- D N A 

y > y<Df*. i9£ak£<Mec9A u-r^ttrt© d na«j# 

[0 02 2 ] t,TB, 5r«-«J3c 

fc©T'*)tltfft< . — ^JiCttXi/a: "Jt7 • 3 y -W3 

no, xj/i y t t • 3 y — C600, x^/ ^ y t r • a y 

— HB101 , X^i y t7 • 3 "J — 3M109 %£*5:ffll,*5C 

[0 02 3 ] !&±«£*MC«»*.'<* * -*^ATS^ 

ffii u-r tt> ^ireiMWxi/i y t t • 3 y — 
©«-^(ctt. **s/^A«Hl{cj:43i/fcrf i ->h-bA'tt 

•^xUi? FP7j<U-i i/a^i'W^CimS 
[0 0 2 4] c©J:5Kl/T»6*ifcjeWK8M*-p*& 

l/7f>7 5y^t FP7--fef«r^(C^«U#-S. If 

©jiiRtt, awi-raDNAtisi^rs'Ci'^-aaijw 



(5) 



[0 02 5 ] ±fE©;fr£K:«fc«5#6h;fc5'l'79 i >T5 

yytFo5- Hfite^-omaia^jj* -y- a * > * < sci e 

nee, Vbl.214, 1205-1210 (1981)) iOdMStltcisy** 
*^i£fc:J;»}J5?S&U ifci'l'Tf ^TS^^t FP5 

c©J;5fcLr— K@!R3ftfc;7U7*>7 3i?yb F 10 

f?S{|-?>PCRK:J:«3 i'UT^^TSi/^t FP^—tfiB 
[0026] jgME»OT«*«£||&&®J&ti^ 

^F-*. -^F-;*. ^-5^F-^ V b*;i/b> 

uy^Tiy/t Fn^-Hf^^jS'T'SffiH'CJSa:^ 
JEL»&#. XV* 'Jt7 ay -©*§£, ff * L < » 
20-42 •CBfltC* S. Jg§R5Mttfttt{C <fc o Xifr'P 
Aft***. i'UT^^TSyyt Fa5— tf3Wft*RH 

<fc<. jMtttB^4 8ll*IBMIBt , C*S. JgttpHMtttf 

Hf. SI^lL-fSiifi, #(c!U$L<BpH6. 0-40 
9. OflSrabS. 

[0 0 2 7 ] ^tftttiOi'l/7f>75y^ b H07- 
•5. i»U7f>75y-/bKa7 — tz j&iMifcptyt^&T 
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[0 02 8 ] C©<t5KL-Ct#P>nfc^l'T?>T5i? 
v't Kp 5 WitiiESffi. Him 

->k T-fe F>^i*(C«fc€.^J3iJtt^(CJ:0t«1fL/«) 

F ^77 v 7? ^-?D-7F^57< -£fT 

5C<fcfC«fc«3. mm2tltctr\sT*>T3. V>Jt F*P^ 

[002 9] M;U* . -fe:7 r 7* * CSephadex)G-25 

AE-fe7y P-*CL-6B (7 7^7 rtjfrt?) , 

8^tS.&£f#£c.i flirt*. c©*Sl^^u a B «. ?8 
iu*»>(SDS-PAGE)ttfc:> ««#-©;OF£^-rflKK: 
*«<b3*iTi,>£. 



[003 0] *SW©^U7?>7S^t Ka 7 - fe? 

SUSS : *tj4 0 -C 
SSpH : $^7. 0-8. 5 

IN8c£f£ : ^4 O'C^T ( p H 7 . 5 : 3 O^M^S) 
pHS!ltt:ft5. 0-9. 0 (2 5*0. 16^ 
S) 

t> U7*>&C>!rr5KmfiI : i^4 6mM 
^•i:ft50, 000 (SDS-PAGE) 

47, 146 (t 5 smm-fr t>&&tcn&m) 

mi 8. 0 0 0 (yjltjtti) 
«Sj^:«(;4. 3 



[0 0 3 1 ] 2jc^W©^ U7^>7 3 V^b FP7- fc? 
i»?l/7^7;yvt Fa?- fe'i©14S©tt 
«*aiKS%T. $^!OfU7? i >7i^t 
F P 5 — fe'©T 3 > ®E@g?iJ t &frn?* S V ^ - F ^t- ^ 
• ( Rseudamonas putida) #ii4t6i'P7?'> 

r 3 %> ; b f p ^ — fe'or s j <t ©taisitti*. 6 

*0©^i «t4H©P^4«f^^B^r*^. 
[0 03 2 ] 



(6) 
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Arthrobactcr sp. 
TB1826 


Pseudomonas Dutida 
var. naraensis C-83 


Bacillus sp. B-0618 




4 <TC 




4 O'C 




7. 0 — 8. 5 


8. 0 


7. 5 — 9. 0 




4 0WF 


4 51COT 
(pH7,4. 30^Ph1> 


4 CCJiTF 
(pH7.5, 


Pilate 


5. 0-9. 0 


B. 0-8. 0 


6. 0 — 9. 0 




4 6 






If 7 


50, 000 
(SDS-PACB) 
2 


47.000 
<SDS-PACB) 
2 






4. 3 


4. 7 


4. 9 



[0033] 

<ISS> 20 

0. 3M HEPES pH7. 6 

1. 8% ?U7f> 
0. 0 15% 

0. 005% 4 -T 5 /'T^ff'J > 
6U/ml IfJlxn^^^+i/y— If 
6U/ml ^n/^+i^— fe* 

[0034] <i!"J^ff> ±121*^^3 ml437-C 

•cmzftf-ffimmk. o. 1 m 1 o&mmmzm*.. 3 

7'Cr£i£;£B8teU 4#lffl&t6;*1*fcf& > 5 0 0nm 30 

fFt? 1 1 v-f * p*;KDtf^3'»^^fi£-r 

[0 0 3 5] g^gH. &fe#DNACD$>gt 
T-Xa^d?df- • iXb'-TE 1 8 26 (FERM 
P - 1 0 6 3 7 ) CDtfiftDNA^Jffir^fl/ 
fc„ [5Jiltfc i &l 0 0m l©2xYT^it6 (l.e»J< V ^7" 
h>. IS&Sx**. 0.5^t^ b ';3A(pH7.2))r3 40 
7'C-C. — BHiSJS*l<fc1*. M^Bt (8,000rpm. 10 
ftffl) HC£t)mWUtc. 1 5mMd'i>^^ h 'J^A. 

o . 15 Mmti- h >; a &^;K?g?rcs#*:ft}£ u 

fcf£, 2 5 0mMK/*iS®(p 

H7. 6), ImM EDTA4^/cSi5m IKS 
jib. lmlO'J^-AM (lOOmq/ml) SrJjn&r. 
3 7'C. 3 0^iSl/. XOTl lml©l%7'?a 
-f*^U3i»M. 0. 1MEDTA (pH9. 6)£ 

0. 5%&tt-tzi"?A£ifol 0 0%}JD*.. J9mS£U 50 



55,OOOrprn . 2 0 B$|tB©®iIi|>#8rCDN A£#BKl/ 
fc. MlfcDNASlmM EDTA4^10m 
MY-VXmOL pH8. OJffiRCfclT. TE£tlg§B)-C 
jgtfrU ffiKDNAtlfaiU/c. CMfKDi'OO* 

2f&s©x*^-;u£j^-r:_hga:#f£-c > *>5— 

|£DNA«5HKL. 2 m 1 ©T E"C;fi§ft?L'fc. 
[0 03 6 ] ggtW 2 i'l/T^TSi^tFO? 

NAKtf*WTS*l»it^*dr-©WH 

1 -Tff/c DNA5jig «MBRI3R Sau3AI <JtU$ 
tm > t?gP^»? L/. 2 k b p IH±(DWKtcftM Otc 
tft> fflmmm BamHI (JKftMjftH) "CWRlfOfc pBluescri 
ptKS(+) I /* g £ * T 4 - D N A (XmtiR) 
lmULV. 16*0. 1 2B#raSlS3-S. D N A ^jUifeS 1/ 
fc„ jSiteL-AiDNAliXiXi U b7 • =J U-3ML09 On 
>tf->H«U <Jk&tiEiK> *JHr>Tfl»ififeu *U 
r^>7 s h F B7-KffittDklUffi*^«i [i.o% 

stfU^hX O.SSgJQ:^**. 0.5% NaTI , 13iP 1>T 

/tai«^n/**s/y— mmum , 0.01% o-^r- 

[0 03 7 ] fffllfcDNAl w g^fc 9^100,000 m 

£fett^3ft*3P^-£l1*£mi>/cL 
/c. CO»*LB?«#igt4 (wJOJ^^h^. 0.5?^© 
i**. 0.5% NaG , 50/iq/mlT>f^"J >) "Clg^ 

FtCt33W6. 6 kb P cDlfADNA»r>t*5^fiL-Cfc 
•3 V C©^7^S F^pCNAB 1 illt, 
[0 03 8] ^>TpCNAB 1 ©if AD N A fc^JPSI^ 



11 

^Apai (m*$fcssi) ttxmmv, mmmmmvmwi 

Lie pBluescriptKSCO fCitMLT, pCNHAA - 1 

zfti&Ltc. ccpcnhaa- KDftmmmtim&m 

2 iCmf, 

[0 03 9 ] mmm3 jssse^j©^ 

pCNHAA- l©iii*j4. 6 kb p©jf AD NAKtttC 



'/©IfT'^P-MS^ffittSE^, RadioactiveSequencin 
q Kit <%.mKM) ^ffl^T. te»2?iJ*&;£L7c. ft 
J£Lft&mW&\to£VT $ smffimZW&miZ^LttL. *10 
<J5l£$*.U&> 

Pfu DMA ftV^^-M h-5^i>->$S) 
lOfgfgffiPfu ON* IM ^ — fefffl/< 97?- 
PCNHAA- 1 (£t§>DNA ) 
dATP , dTTP , dCTP , dCTP 

(125)M©I25tl#-Sf3. 4(C!3tS) 



C7) ftfflW- 10-257890 

12 

7f>7;y>'t Ft37-W^f £(IS-Sl/c. 
[0040liii4 SSl^d'^-pCRHAR- 
l©ffr£ 

pCNHAA- l<DW\DNAmK£*)9 UT*>T5 
V>J t i2*ffl£^JSW©SIS#£l& < fc#>. P C R 

{CcfcSJfADNA©f>i-©/hffi{t*3l*feL/J:„ PCRWfet 



5U/100 Ml 
10M 1/100 Ml 
0.1 Mq/IDO Ml 
•&0.2mM 
&1 MM 



[0 04 1 ] <«Kfr> 



9 5°C> 3 0#H 
1#3 0#|1B 

4 5-c, i#ra 

1#M 

7 5°C. 2^30W 
1#W 

(±ia-y- -y ^;b*^-tf- 3 o t> jvmm 

[0 0 4 2 3 JtMIDNAItfrtflKll . 2kbp4, 
^ EcoRrt'#Jtt>rL/7t pBluescript SK(-)iC)t*§l,T p C 
RHAR- 1 4f^fiSL/)fc. pCRHAR- 1 ©ftM^ 
HfeH*BI3}C7jVr o pCRHARA- l<D»ADNA»r 

[0043] gnaws »waft»©f^BS 

y tr • a y- DM109 Oa>tf> HzJU (JR# 
«6W) *PCRHAR-1 -Cfl^gl^ U ^HfK&tti 

J-'x 'J b7 • 3 y — DM109(pCRHAR-l> 3rf#fc. 

[0044] wmme t? • ^y-DMioscpc 

RHAR-1) *>6©i'U7?>75y -'fcc KP^ — tfC9$gjg 
LBStt5 0 0ml42L75^3K»au i 121 
•C. 15»n+-h*U-^*m>. ftttfft. ME 
®6iSL/c5 Ome/m 1 T>f'>y > 
f«) 0. 5 m l&j&ftlUfc:. C©£iiftL BJgJttTab 
3 0U 7«FIBI8awg»Lrtexi/*y tr • 

3 'J -DM109(pCRhWR-l) 5 m 1 *W(£.l> . 3 7 

°CT 1 8 l$na*liJltt*3« Uc. TB#cr>^ UT ^ 

>7S^tKP5 — Vmmtm 5U/mlt?4-,fc„ 
[0 045] ±IEBtt£ jt<j>£1lfcr Jfitf V . 2 0 m M 
'J^MMfflR. PH7. SKHWLfc. ±EHttSSIffi 

ffl$tffl*$ J: ^^•Bitoffl'&tf -5 rcf*. -fe 7 7 ir v >? 7, 



(Sephadex) G-25 (7 7^7 -{ # f- 9 ) 
yjVSStCfcOKjteU DEAEfe^ 7 P-XCL-6B (7 7 

^?iH27 7Cl-^CL6-B (7 7 A7V7 rt4-**r 

75^bFP7- -fe'^u a p«. mS&kSfr CSDS-PAGE)ffJ(C 
aU*-tt^>K4^L. C<£>B$©Jtr£14{;J:#j2 1 U/ 
mg-$>^S7Jbr>fc. 

[0 046] felTK. -kSB^&tCfc'Jft&ttfci'UT* 
>T t K P 5 — fe?©f£f?£7jrr. 

30 teJ;TO4Sf5. 
: #)4 0"C 
MJIpH : |?J7. 0-8. 5 

KKcJEtt : 0'CJ^T (p H 7 . 5:3 0#W*SII) 

pHg?5£1£: #J5. 0-9. 0 (2 5*C, 1 

S> 

VUrf-yictt-rZKmrn : $*J4 6mM 
^1:»5 0, 0 0 0 (SDS -PAGE) 
4 7. 1 46 (T 5 ^BfeBUt^ & $&fc*f-5Mft) 
mi 8, 0 0 0 (^Vjfij®) 
40 ^«j£t:fc)4. 3 

[0047] mmmi 

7-7,UJ*>7%~~ • XXt-CArthrobacter sp.)TE 1 
82 6 <FERM P - 1 0 6 3 7 ) *2 X YTfgii 

(i.6»j<y^7'h>. uiisxt^, o.ssdfifl^hy? 

A, pH7.2)KT. 37-C. ^ 1-3 Bffl. 
[0 048] 

50 [fftWDftg] ^BJtCj;^. T-^P/^^-JSiffflgg 



(8) 



13 



10-257890 

14 



: 7-Xtm'££- • x*b*-(Arthrobacter s 



[0 049] p.) 

[EJUS 3 * tfcS : TE1826 (FERM P-10637) 

Met Gin Lys He Thr Asp Leu Glu Arq Thr Lys Val Leu His Asn Cly 

1 5 10 15 

Glu Lys Phe Lys Gly Thr Phe Ser Lys Ala Glu Met Asp Arq Arq Asn 

20 25 30 

Thr Asn Leu Arq Asn Tyr Met Ala Glu Lys Asp lie Asp Ala Val Leu 

35 40 45 

Phe Thr Ser Tyr His Asn He Asn Tyr Tyr Ser Asp Phe Leu Tyr Thr 

50 55 60 

Ser Phe Asn Arq Asn Tyr Gly Leu Val Val Thr Gin Asn Lys His Val 
65 70 75 80 

Thr Val Ser Ala Asn He Asp Gly Gly Met Pro Trp Arq Arq Ser Tyr 

85 90 95 

Asp Glu Asn He Val Tyr Thr Asp Trp Arq Arq Asp Asn Tyr Phe Tyr 

100 105 110 

Ala He Gin Lys Val Leu Glu Glu Ala Gly Val Lys Lys AT a Arq Leu 

115 120 125 

Gly He Glu Glu Asp His Val Ser He Asp Leu Leu Arq Lys Phe Ser 

130 135 140 

Asp Thr Phe Pro Asn Phe Glu Leu Val His Val Ser Gin Asp Val Met 
145 150 155 160 

Lys Gin Arq Met He Lys Ser Ala Glu Glu He Arq His lie Lys Asn 

165 170 175 

Gly Ala Arq He Ala Asp He Gly Gly Tyr Ala Val Val GTu Ala He 

180 185 190 

Gin Glu Gly Val Pro Glu Tyr Glu Val Ala Leu Ala Gly Ser Lys Ala 

195 200 205 

Met Thr Arq Clu He Ala Lys Leu Tyr Pro Gin Ser Glu Leu Arq Asp 

210 215 220 

Thr Trp Val Trp Phe Gin Ala Gly lie Asn Thr Asp Gly AT a His Ser 
225 230 235 240 

Trp Ala Thr Ser Lys Lys Val Gin Lys Gly Glu He Leu Ser Leu Asn 

245 250 255 

Thr Phe Pro Met He Ala Gly Tyr Tyr Thr Ala Leu Glu Arq Thr Leu 

260 265 270 

Phe Leu Glu Glu Val Ser Asp Ala His Leu Lys Tyr Trp Glu He Asn 

275 280 285 

Val Glu Val His Lys Arq Gly Leu Glu Leu He Lys Pro Gly Ala Val 

290 295 300 

Cys Lys Asp He Cys Ala Glu Leu Asn Glu Met Phe Arq Glu His Asp 
305 310 315 320 



[0 05 0] 
K8W©ft3 : 



15 

Leu Val Lys Asn Arq 
325 

Ser His Tyr Tyr Gly 
340 

Asp Thr lie Leu Glu 
355 

Leu lie Pro Glu Gly 
370 

He Leu Val He Gin 
385 

Pro Phe Gly Pro Glu 
405 

EW»# : 2 

1236 



mm 

%m 

ATG CAA 
Met Gin 
1 

CAA AAA 
Glu Lys 

ACG AAC 
Thr Asn 

TTT ACT 
Phe Thr 
50 

TCT TTT 
Ser Phe 
65 
ACA GTT 
Thr Val 

CAT GAA 
Asp Glu 

GCA ATT 

Ala He 

GGC ATT 
Gly He 
130 
CAC ACA 
Asp Thr 
145 

AAA CAC 
Lys Gin 



(9) *f$PH¥ 10-257890 

16 

Thr Phe Gly Tyr Gly His Ser Phe Gly Val Leu 

330 335 
Arq Glu Ala Gly Leu Glu Leu Arg Glu Asp lie 

345 350 
Pro Gly Met Val He Ser Met Glu Pro Met He 

360 365 
Gin Pro Gly Ala Gly Gly Tyr Arq Glu His Asp 

375 380 
Glu Asn Gly Val Val Glu Asp He Thr Gly Phe 
390 395 400 

Tyr Asn He He Lys Lys 
410 

**§« 

:7^P^^^' f-CArthrobacter s 

P.) 

tfcg : TE1826 ( FERM P-10637 ) 

* 



AAA ATC ACT 
Lys He Thr 
5 

TTT AAA CGT 
Phe Lys Gly 
20 

CTG CGT AAT 
Leu Arq Asn 
35 

TCT TAC CAC 
Ser Tyr His 

AAC AGG AAT 
Asn Arg Asn 

ACT GCA AAC 
Ser Ala Asn 
85 

AAT ATT GTA 
Asn He Val 

100 
CAA AAA GTA 
Gin Lys Val 
115 

GAA GAG GAC 
Glu Glu Asp 

TTT CCT AAC 
Phe Pro Asn 

CGG ATG ATC 
Arq Met He 



cat err 

Asp Leu 

ACT TTC 
Thr Phe 

TAC ATG 
Tyr Met 

AAT ATT 
Asn He 
55 

TAT GCA 
Tyr Gly 

70 
ATA GAT 
He Asp 

TAC ACC 
Tyr Thr 

CTA GAA 
Leu Glu 

CAT CTG 
His Val 
135 
TTT GAA 
Fhe Glu 
150 

AAA TCT 
Lys Ser 



GAA AGA 
Glu Arq 

TCA AAA 
Ser Lys 
25 

GCT GAA 
Ala Glu 

40 
AAC TAT 
Asn Tyr 

TTG GTT 
Leu Val 

GGC GGG 
Gly Gly 

GAC TGG 
Asp Trp 
105 
GAA GCA 
Glu Ala 
120 

TCC ATC 
Ser He 

TTG CTT 
Leu Val 

GCT GAG 
Ala Glu 



ACA AAA GTT CTG 
Thr Lys Val Leu 
10 

GCG CAA ATG GAC 
Ala Glu Met Asp 



AAA GAT 
Lys Asp 

TAC AGC 
Tyr Ser 

GTT ACC 
Val Thr 
75 

ATG CCT 
Met Pro 

90 
AGA AGA 
Arq Arq 

GGA GTT 
Gly Val 

GAT CTT 
Asp Leu 

CAT GTT 
His Val 
155 
GAA ATT 
Glu He 



ATT GAC 
He Asp 
45 

GAT TTC 
Asp Phe 

60 
CAG AAC 
Gin Asn 

TGG AGA 
Trp Arq 

GAC AAC 
Asp Asn 

AAC AAA 
Lys Lys 
125 
CTG AGA 
Leu Arq 
140 

TCT CAA 
Ser Gin 

AGG CAT 
Arq His 



CAC AAT GGC 
His Asn Gly 
15 

CGC AGG AAT 
Arq Arq Asn 
30 

GCT GTC CTA 
Ala Val Leu 

TTA TAT ACA 
Leu Tyr Thr 

AAA CAC GTA 
Lys His Val 
80 

AGA AGC TAC 
Arq Ser Tyr 
95 

TAT TTC TAT 
Tyr Phe Tyr 
HO 

GCC CGC TTA 
Ala Arq Leu 

AAA TTC TCA 
Lys Phe Ser 

GAT GTT ATG 
Asp Val Met 
160 

ATA AAA AAT 
He Lys Asn 



48 



96 



144 



192 



240 



288 



336 



384 



432 



480 



528 
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17 18 
165 170 175 

GGG GCA AGG ATT GCT CAC ATT GGC GGC TAC OCA GTT CTT CM GOT ATT 576 
Gly Ala Arq He Ala Asp He Cly Gly Tyr Ala Val Val Glu Ala He 

180 185 190 

CAA GAA GGT GTT CCC GAA TAT GAA GTA GCA OCT GGC GGC TCC AAG GCA 624 
Gin Glu Gly Val Pro Clu Tyr Glu Val Ala Leu Ala Gly Ser Lys Ala 

195 200 205 

ATG ACT CCT GAG ATT GCC AAG CTA TAT CCG CAA TCA GAG TTA AGA (AC 672 
Met Thr Arq Glu He Ala Lys Leu Tyr Pro Gin Ser Glu Leu Arq Asp 

210 215 220 

ACT TGG GTC TGG TTC CAC CCT GGT ATT AAT ACT GAT GGA GCT CAC AGC 720 
Thr Trp Val Trp Phe Gin Ala Gly He Asn Thr Asp Gly Ala His Ser 
225 230 235 240 

TGG GCA ACC TCC AAA AAA GTA CAA AAA GGT GAA ATT CTA AGC CTC AAC 768 
Trp Ala Thr Ser Lys Lys Val Gin Lys Gly Glu He Leu Ser Leu Asn 

245 250 255 

ACA TTC CCG ATG ATT GCG GOT TAC TAC ACA GCG CTG GAA CGA ACT TTC 816 

Thr Phe Pro Met lie Ala Gly Tyr Tyr Thr Ala Leu Glu Arq Thr Leu 

260 265 270 

TTC TTA GAA GAA GTT TCT GAT GCC CAT CTA AAA TAT TGG GAA ATA AAC 864 
Phe Leu Glu Glu Val Ser Asp Ala His Leu Lys Tyr Trp Clu He Asn 

275 280 285 

GTG GAA GTT CAC AAA CGC GGT CTT GAA TTA ATT AAG CCC GGT GCA GTA 912 
Val Glu Val His Lys Arq Gly Leu Glu Leu He Lys Pro Gly Ala Val 

290 295 300 

TCT AAG GAT ATC TOT GCT GAG TTA AAT GAA ATG TTC COT GAG CAT GAC 960 
Cys Lys Asp He Cys Ala Glu Leu Asn Glu Met Phe Arq Glu His Asp 
305 310 315 320 

CTG GTT AAA AAC CCG ACG TTT GCT TAT GGC CAT TCA TTC GGA GTT CTT 1008 
OOu Val Lys Asn Arq Thr Phe Gly Tyr Gly His Ser Phe Gly Val Leu 

325 330 335 

TCC CAC TAC TAT CGC COT GAA GCC GGG CTT GAG CTT CCT GAA GAT ATC 1056 
Ser His Tyr Tyr Gly Arq Glu Ala Gly Leu Glu Leu Arq Glu Asp He 

340 345 350 

GAC ACC ATT CTC GAG CCA GGT ATG GTC ATT TCA ATG GAA CCG ATG ATC 1104 
Asp Thr He Leu Glu Pro Gly Met Val He Ser Met Glu Pro Met He 

355 360 365 

TTG ATT CCT GAA GGA CAA CCG GGA GCC GGC GGA IPC CGC GAG CAT GAT 1152 
Leu He Pro Glu Gly Gin Pro Gly Ala Gly Gly Tyr Arq Glu His Asp 

370 375 380 

ATC TTA CTG ATA CAA GAA AAT GCT CTA GTT GfiA GAT ATT ACT GGC TTC 1200 
He Leu Val He Gin Glu Asn Gly Val Val Glu Asp He Thr Gly Phe 
385 390 395 400 

GCA TTT GGC CCT GAA TAT AAT ATT ATC AAA AAG TAA 1236 
Pro Phe Gly Pro Glu Tyr Asn He He Lys Lys 
405 410 
[0 0 5 1 ] ie^'JS-^ : 3 mom : — *JR 

ffi&l<D&Z : 49 rtf p^- : BJMtK 

mn<om : m$L so ffi&Komm : ^j&dna 



(11) 



19 



ftmW- 10-257890 
20 



AOGAA GGCAG G4GAT TAAGG ATCCA AAAAA TCACT CATC 49 
[0052] : 4 * : -#JH 

IS?»J©63 : 39 YXUV- : iCIRtt 

i2?U©S{ : %m * E?U©«S : t^SSDNA 

AATCG TGAAT TACTT TTTGA TMTA TTATA TTCAG CGCC 39 

[ Hscfsw&siHj ] «cs2]pCNAA-i <omwmmim^m-tw^^> 

S^^ie^IJi:^^- • (Pseudcxnonas pu 10 [03 ] p CRHRA- 1 <DUm.W^m^tmV$> 

tida) *sfi4t5i'l/r?>7ii'>'b Kn-7--fc?CDT 5. 



[02] 



[03] 



pBIUIICrlpt kl (+) 





P B I u e s c r i p t SK (•) 
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s 
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B 
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(5l)lnt.Cl .* fil8>JE# F I 

C 1 2 R 1:06) 

(C 1 2 N 1/21 

C 1 2 R 1:19) 

(C 1 2 N 9/80 

C 1 2 R 1:06) 

(C 1 2 N 9/80 

C 1 2 R 1:19) 



